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PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

Prior to examination, please preliminarily amend this application as follows: 



IN THE TITLE: 



Change the Title from "Method for Dispensing Fluid, Especially Glue" to 
--Apparatus and Methods for Dispensing a Coating Material--. 



IN THE SPECIFICATION: 

Please substitute the attached Substitute Specification for the translation of the 
German language specification filed as the original specification with this application. 



IN THE CLAIMS: 

Please cancel claims 1-22. 

Please add new claims 23-42 as follows: 



23. (NEW) A device for placing a curable liquid coating material onto a surface to produce a 
peel-off protective layer, comprising 

a spray nozzle adapted to spray the curable liquid coating material onto an area of 
the surface, said spray nozzle and the surface being movable relative to each other; and 

a first applicator nozzle positioned adjacent to said spray nozzle, said first 
applicator nozzle and the surface being movable relative to each other, and said first applicator 
nozzle adapted to apply the curable liquid coating material onto the surface adjacent to a lateral 
edge of said area. 

24. (NEW) The device of claim 23 further comprising: 

a frame carrying said spray nozzle and said applicator nozzle; and 
a robot arm carrying said frame, said robot arm movable relative to the surface for 
moving said spray nozzle and said applicator nozzle relative to the surface. 
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25. (NEW) The device of claim 23 further comprising: 

a first coating material line supplying the curable liquid coating material to said 
spray nozzle; and 

a second coating material line supplying the curable liquid coating material to said 
applicator nozzle. 

26. (NEW) The device of claim 25 further comprising: 

a first automatic pressure controller coupled in fluid communication with said first 

coating material line; and 

a second automatic pressure controller coupled in fluid communication with said 
second coating material line, said first and said second automatic pressure controllers being 
adapted to adjust the pressure of the curable liquid coating material in the corresponding one of 
said first and said second coating material lines. 

27. (NEW) The device of claim 23 further comprising: 

a light source emitting a beam of light; 

an optical sensor operative to detect the beam of light emitted by the light source 
and to generate a signal representative of the intensity of the incident light; and 

a control unit electrically coupled with said optical sensor, said control unit 
adapted to evaluate the signal generated by said optical sensor so as to monitor the spraying and 
applying of the curable liquid coating material. 



-3- 



;:I Qij &i-«3 J, €ii 5 . :t D O 1, 0 -Si 

28. (NEW) The device of claim 23 further comprising a heating device capable of heating the 
curable liquid coating material being provided to said spray nozzle and said applicator nozzle. 

29. (NEW) The device of claim 23 wherein said applicator nozzle is positionable relative to 
said spray nozzle for adjusting a position of the application of the curable liquid coating material 
relative to a position of the spray of the curable liquid coating material. 

30. (NEW) A method of applying a peel-off protective layer to a surface, comprising: 

spraying a first curable liquid coating material onto an area of the surface; 
applying a second curable liquid coating material onto the surface adjacent to a 
lateral edge of the area; and 

curing the first and the second curable liquid coating materials to provide the 

peel-off protective layer. 

3 1 . (NEW) The method of claim 30 wherein the second curable liquid material is applied with 
an applicator nozzle, and the applying of the second curable liquid coating material further 
includes discharging a flat strip of the second curable liquid coating material such that the width 
of the strip increases with increasing distance from the applicator nozzle. 

32. (NEW) The method of claim 30 further comprising applying a second curable liquid 
coating material onto the surface adjacent to a different lateral edge of the area. 



33. (NEW) The method of claim 30 wherein the spraying of the first curable liquid coating 
material includes directing individual sprays from each of a plurality of adjacent spray nozzles to 
the area of the surface in an overlapping fashion. 

34. (NEW) The method of claim 30 wherein the first and the second curable liquid coating 
materials have identical compositions, and further comprising providing the first and the second 
curable liquid coating materials for spraying and applying, respectively, in individual coating 
material streams from a common coating material source. 

35. (NEW) The method of claim 34 further comprising adjusting at least one of the pressure 
and the flow rate of each of the individual coating material streams. 

36. (NEW) The method of claim 34 further comprising automatically controlling at least one 
of the pressure and the flow rate of each of the individual coating material streams. 

37. (NEW) The method of claim 30 further comprising heating the first and the second 
curable liquid coating materials to a desired temperature. 

38. (NEW) The method of claim 30 wherein the first and the second curable liquid coating 
materials are water-based, and the curing of the first and the second curable liquid coating 
materials includes evaporating water from the first and the second curable liquid coating 
materials to provide the peel-off protective layer. 
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39. (NEW) The method of claim 30 further comprising monitoring the spraying of the first 
and the applying of the second curable liquid coating materials with an optical sensor. 

40. (NEW) The method of claim 30 wherein the spraying of the first curable liquid coating 
material onto the area occurs before the application of the second curable liquid coating material 
to the lateral edge of the area. 

41 . (NEW) The method of claim 30 wherein the spraying of the first curable liquid coating 
material includes directing multiple parallel swathes of the first liquid curable coating material 
onto the area of the surface. 

42. (NEW) The method of claim 30 wherein the first curable liquid coating material is 
sprayed from a spray nozzle and the second curable liquid coating material is applied from an 
applicator nozzle, and further comprising moving the spray nozzle and the applicator nozzle 
along respective preprogrammable paths relative to the surface during the steps of spraying and 
applying. 

REMARKS 

By this Preliminary Amendment, the specification has been replaced by a 
Substitute Specification. In addition, claims 1-22 have been cancelled and claims 23-42 are 
added. 
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The Substitute Specification is based on the translation of the German language 
specification and the Examiner has been provided with a marked-up copy of the Substitute 
Specification in accordance with MPEP § 608.0 l(q). The marked-up copy shows deletions from 
the translation in brackets and insertions into the translation underlined. The amendments have 
been made to conform the specification to U.S. format and to correct typographical errors. It is 
respectfully submitted that no "new matter" has been added by this substitute specification and 
confirmation of this through entry of the substitute specification by the Examiner would be 
appreciated. 

Applicants do not believe that any fees are due in connection with this 
submission. However, if such petition is due or any fees are necessary, the Commissioner may 
consider this to be a request for such and charge any necessary fees to deposit account 23-3000. 

Early and favorable consideration of this application is respectfully requested. 

Respectfully submitted, 
WOOD, HERRON & EVANS L.L.P. 

William R. Allen, Ph.D. 
Reg. No. 48,389 

2700 Carew Tower 
Cincinnati, OH 45202 
(513) 241-2324 
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PRELIMIN ARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 2023 1 

Sir: 

Prior to examination, please preliminarily amend this application as follows: 



IN THE TITLE: 

Change the Title from "Method for Dispensing Fluid, Especially Glue" to 
--Apparatus and Methods for Dispensing a Coating Material-. 



Applicants: 
Serial No: 
Filing Date: 
Art Unit: 
Title: 

Atty Docket: 



IN THE SPECIFICATION: 

Please substitute the attached Substitute Specification for the translation of the 
German language specification filed as the original specification with this application. 

IN THE CLAIMS: 

Please cancel claims 1-22. 

Please add new claims 23-42 as follows: 

23. (NEW) A device for placing a curable liquid coating material onto a surface to produce a 
peel-off protective layer, comprising 

a spray nozzle adapted to spray the curable liquid coating material onto an area of 
the surface, said spray nozzle and the surface being movable relative to each other; and 

a first applicator nozzle positioned adjacent to said spray nozzle, said first 
applicator nozzle and the surface being movable relative to each other, and said first applicator 
nozzle adapted to apply the curable liquid coating material onto the surface adjacent to a lateral 
edge of said area. 

24. (NEW) The device of claim 23 further comprising: 

a frame carrying said spray nozzle and said applicator nozzle; and 
a robot arm carrying said frame, said robot arm movable relative to the surface for 
moving said spray nozzle and said applicator nozzle relative to the surface. 
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25. (NEW) The device of claim 23 further comprising: 

a first coating material line supplying the curable liquid coating material to said 

spray nozzle; and 

a second coating material line supplying the curable liquid coating material to said 
applicator nozzle. 

26. (NEW) The device of claim 25 further comprising: 

a first automatic pressure controller coupled in fluid communication with said first 

coating material line; and 

a second automatic pressure controller coupled in fluid communication with said 
second coating material line, said first and said second automatic pressure controllers being 
adapted to adjust the pressure of the curable liquid coating material in the corresponding one of 
said first and said second coating material lines. 

27. (NEW) The device of claim 23 further comprising: 

a light source emitting a beam of light; 

an optical sensor operative to detect the beam of light emitted by the light source 
and to generate a signal representative of the intensity of the incident light; and 

a control unit electrically coupled with said optical sensor, said control unit 
adapted to evaluate the signal generated by said optical sensor so as to monitor the spraying and 
applying of the curable liquid coating material. 
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28. (NEW) The device of claim 23 further comprising a heating device capable of heating the 
curable liquid coating material being provided to said spray nozzle and said applicator nozzle. 

29. (NEW) The device of claim 23 wherein said applicator nozzle is positionable relative to 
said spray nozzle for adjusting a position of the application of the curable liquid coating material 
relative to a position of the spray of the curable liquid coating material. 

30. (NEW) A method of applying a peel-off protective layer to a surface, comprising: 

spraying a first curable liquid coating material onto an area of the surface; 
applying a second curable liquid coating material onto the surface adjacent to a 

lateral edge of the area; and 

curing the first and the second curable liquid coating materials to provide the 

peel-off protective layer. 

3 1 . (NEW) The method of claim 30 wherein the second curable liquid material is applied with 
an applicator nozzle, and the applying of the second curable liquid coating material farther 
includes discharging a flat strip of the second curable liquid coating material such that the width 
of the strip increases with increasing distance from the applicator nozzle. 

32. (NEW) The method of claim 30 further comprising applying a second curable liquid 
coating material onto the surface adjacent to a different lateral edge of the area. 
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33. (NEW) The method of claim 30 wherein the spraying of the first curable liquid coating 
material includes directing individual sprays from each of a plurality of adjacent spray nozzles to 
the area of the surface in an overlapping fashion. 

34. (NEW) The method of claim 30 wherein the first and the second curable liquid coating 
materials have identical compositions, and further comprising providing the first and the second 
curable liquid coating materials for spraying and applying, respectively, in individual coating 
material streams from a common coating material source. 

35. (NEW) The method of claim 34 further comprising adjusting at least one of the pressure 
and the flow rate of each of the individual coating material streams. 

36. (NEW) The method of claim 34 further comprising automatically controlling at least one 
of the pressure and the flow rate of each of the individual coating material streams. 

37. (NEW) The method of claim 30 further comprising heating the first and the second 
curable liquid coating materials to a desired temperature. 

38. (NEW) The method of claim 30 wherein the first and the second curable liquid coating 
materials are water-based, and the curing of the first and the second curable liquid coating 
materials includes evaporating water from the first and the second curable liquid coating 
materials to provide the peel-off protective layer. 
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39. (NEW) The method of claim 30 further comprising monitoring the spraying of the first 
and the applying of the second curable liquid coating materials with an optical sensor. 

40. (NEW) The method of claim 30 wherein the spraying of the first curable liquid coating 
material onto the area occurs before the application of the second curable liquid coating material 
to the lateral edge of the area. 

41 . (NEW) The method of claim 30 wherein the spraying of the first curable liquid coating 
material includes directing multiple parallel swathes of the first liquid curable coating material 
onto the area of the surface. 

42. (NEW) The method of claim 30 wherein the first curable liquid coating material is 
sprayed from a spray nozzle and the second curable liquid coating material is applied from an 
applicator nozzle, and further comprising moving the spray nozzle and the applicator nozzle 
along respective preprogrammable paths relative to the surface during the steps of spraying and 
applying. 

REMARKS 

By this Preliminary Amendment, the specification has been replaced by a 
Substitute Specification. In addition, claims 1-22 have been cancelled and claims 23-42 are 
added. 
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The Substitute Specification is based on the translation of the German language 
specification and the Examiner has been provided with a marked-up copy of the Substitute 
Specification in accordance with MPEP § 608.01 (q). The marked-up copy shows deletions from 
the translation in brackets and insertions into the translation underlined. The amendments have 
been made to conform the specification to U.S. format and to correct typographical errors. It is 
respectfully submitted that no "new matter" has been added by this substitute specification and 
confirmation of this through entry of the substitute specification by the Examiner would be 

i. 

appreciated. 

Applicants do not believe that any fees are due in connection with this 
submission. However, if such petition is due or any fees are necessary, the Commissioner may 
consider this to be a request for such and charge any necessary fees to deposit account 23-3000. 

Early and favorable consideration of this application is respectfully requested. 

Respectfully submitted, 
WOOD, HERRON & EVANS L.L.P. 

(J Jlo^O ft C&Wo 

William R. Allen, Ph.D. 
Reg. No. 48,389 

2700 Carew Tower 
Cincinnati, OH 45202 
(513) 241-2324 
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first class mail in an envelope addressed to: Assistant 
Commissioner for Patents, Washington, D.C. 20231 
on June 6, 2002 
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METHOD AND DEVICE FOR PRODUCING A 
REMOVABLE PROTECTING LAYER TO SURFACES 
ESPECIALLY VARNISHED SURFACES OF MOTOR 
VEHICLE BODIES 
NOR-1043 



Cincinnati, Ohio 45202 



June 6, 2002 



SUBMISSION OF FORMAL DRAWING 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Applicants submit herewith one (1) sheet of formal drawings. 



Please substitute this formal drawing for the informal drawing originally filed 
with the above-identified application. 

Applicants do not believe that any fees are due in connection with 



this submission. However, if such petition is due or any fees are necessary, the 
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Commissioner may consider this to be a request for such and charge any 

necessary fees to deposit account 23-3000. 

Respectfully submitted, 

WOOD, HERRON & EVANS, L.L.P 



1aU\.iwJ ft Oftw 
William R. Allen 
Reg. No. 48,389 

2700 Carew Tower 
441 Vine Street 
Cincinnati, OH 45202 
(513) 241-2324 

K:\N0R\1043\formal draw trans. wpd 
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RKED-UP COPY OF SUBSTITUTE SPECIFICATION SUBMITTED 
FOR EXAMINER UNDER MPEP § 608.01(q) 
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PROCESS AND DEVICE FOR PRODUCING A PEEL-OFF PROTECTIVE 
LAYER FOR SURFACES, ESPECIALLY THE PAINTED SURFACES OF 
MOTOR VEHICLE BODIES 

Field of the Invention 

The present invention pertains to a process and a device for producing a 
peel-off protective layer for surfaces, especially the painted surfaces of motor 
vehicle bodies, in which a curable liquid coating material is sprayed from a 
spray nozzle onto the surface to be protected and forms there a two- 
dimensional protective layerf, which then cures] when cured . 

[The invention also pertains to a device for producing a peel-off 
protective layer for surfaces, especially the painted surfaces of motor vehicle 
bodies, with a spray nozzle, which can be supplied with liquid coating material 
from a coating material source, so that a curable liquid coating material can be 
sprayed onto the surface to be protected, where the spray nozzle and the 
surface can be moved relative to each other.] 

[A process and a device of this type known from DE 196-52,728 A1 are 
used primarily to produce peel-off] Peel-off protective layers are placed on the 
painted surfaces of motor vehicles to protect them from environmental 
influences such as dirt and intense sunlight, especially during transport from the 
motor vehicle manufacturer and until the time of delivery to the customer. The 
protective layer is [thus] produced at the manufacturer's plant by the application 



of a liquid to the painted surface of a motor vehicle, and then this liquid is cured 
or solidified. The liquid can be an aqueous dispersion from which the water 
evaporates during curing, so that a kind of peel-off film is formed on the 
surface. The film thus produced can then be peeled off by hand before the 
5 vehicle is delivered to the buyer. 

A significant disadvantage of [the know process] conventional processes 
is that, because the liquid coating material is sprayed on, it is impossible to 
obtain a sharp contour at the edges of the sprayed-on areas of coating 
material; instead, individual particles or droplets are formed in the edge areas, 

10 which are separate and detached from the continuous protective layer 

("overspray"). A protective layer in the form of individual particles does not offer 
sufficient protection to the paint after curing and also makes it almost 
impossible for the cured protective layer to be gripped by hand so that it can be 
peeled off. The individual particles, furthermore, must be removed manually or 

15 by some other labor-intensive means. 

[The task of the present invention is to provide] For these and other 
reasons, it would be desirable to provide a process and a device [of the general 
type indicated above by means of which] for producing a sharply contoured 
protective layer [can be easily produced, especially for] on a surface, such as 

20 the painted surfaces of motor vehicle bodies. 

Brief Summary of the Invention 

The invention [accomplishes this task in] is directed to a process [of the 
general type indicated above] in [that] which coating material [which] emerges 
25 essentially as a continuous strand or strip of material from an applicator nozzle 
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and is applied to the surface to be coated at the edges of the areas which have 
been sprayed with the coating material. 

The invention is further directed to [also accomplishes its task with] a 
device [of the general type indicated above by means of] having at least one 
5 applicator nozzle for the application of coating material as an essentially 
continuous strand or strip of material to the surface to be coated. 

The process according to the invention and the device according to the 
invention make it possible to produce a protective layer for surfaces [which has 
a] having sharply defined lateral [edge] edges and thus a defined size. 

10 Because a continuous or nearly continuous strand or strip of material is applied 
to the edge areas of the sprayed-on coating material, a clean, sharply 
contoured edge is formed, without the occurrence of individual particles or 
droplets (overspray), which then cure on the surface. The sharply contoured, 
overspray-free edge can, after it has cured, be gripped easily by hand and 

15 lifted, and the protective layer thus produced can then be easily peeled off. 

According to the invention, a relatively large area is coated by spraying on the 
coating material, whereas, during or after the spraying step, an applicator 
nozzle which produces an essentially continuous strand or strip of material is 
used to produce a sharp-edged, overspray-free coating in the area of the outer 

20 edges of the sprayed-on coating, where individual sprayed-on liquid particles 
can be scattered. 

According to an especially preferred embodiment of the process 
according to the invention, it is provided that the protective layer sprayed on by 
[means of] the spray nozzle and the protective layer applied by [means of] the 

25 applicator nozzle consist of the same coating material and coalesce to form a 
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single protective layer on the surface before they have cured. The viscosity of 
the coating material, which is essentially a function of temperature, is selected 
so that the coating material sprayed on by the spray nozzle and the coating 
material applied by the applicator nozzle flow into each other and form a single 
5 layer. The sprayed-on particles in the edge area coalesce completely with the 
coating material which has been applied as an essentially continuous strand or 
strip of material. 

According to an elaboration of the process according to the invention, it 
is proposed that the protective layer sprayed on by the spray nozzle and the 

10 protective layer applied by the applicator nozzle have a thickness such that a 
protective layer is formed which, in the completely cured state, forms a 
completely closed protective layer which is essentially impermeable to water, 
gas, and dust and which can be peeled off by hand. A protective layer of this 
type is liquid-repellent, but does not usually dissolve upon contact with water 

15 and provides reliable protection during transport. 

An especially preferred alternative embodiment of the process according 
to the invention is characterized in that the coating material emerges from the 
applicator nozzle as a flat strip of material which expands as its distance from 
the applicator nozzle increases. A flat strip of material of this type can be laid 

20 onto the surface in a defined manner at the edges of the previously or 

simultaneously sprayed-on coating. In the cured state, the protective layer can 
then be gripped by hand at this edge and peeled off without causing the 
protective layer to tear. For example, a slit nozzle or a specially designed 
nozzle with an essentially rectangular discharge opening could be used. 

25 According to an alternative embodiment, it is provided that several 
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strands or strips of material are applied from several applicator nozzles to the 
edge areas of the coating material sprayed onto the surface. In this way, a 
relatively wide overspray area can be covered with coating material. 

To obtain a protective layer with a large surface area, it is provided that 
5 the coating material is sprayed on in an overlapping manner by means of 
several adjacent spray nozzles. The degree of overlap can be varied; it 
depends on the pressure of the coating material in the feed line and on the 
distance between the individual spray nozzles. 

Another elaboration of the invention is characterized in that the spray 

10 nozzle and the applicator nozzle are fed from a common coating material 

source but by two coating material streams which are at least partially separate 
from each other. Because of the use of two separate coating material streams, 
it is possible for the pressure in one of the feed lines to be different from that in 
the other. The pressure of the coating material in the feed line to the spray 

15 nozzle will usually be much higher than the pressure in the coating material 
feed line to the applicator nozzle. In addition, the coating material can be 
supplied to the spray nozzle and to the applicator nozzle in alternation; in most 
cases, according to a preferred embodiment described in greater detail further 
below, the material will first be sprayed on over a wide area, and then a sharply 

20 contoured edge will be produced at the edge areas by means of the applicator 
nozzle. 

According to a further elaboration of the process, it is provided that the 
pressures in the separate coating material streams leading to the applicator 
nozzle and to the spray nozzle are adjustable or controllable. The flow rates, 
25 measured either by weight or volume, of the separate coating material streams 
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being supplied to the applicator nozzle and to the spray nozzle can preferably 
be adjusted or controlled also, so that precisely predetermined amounts of 
coating material can be applied to a specific surface and thus also so that the 
thickness of the protective layer can be predetermined. 

By adjusting the temperature of the coating material automatically to a 
desired nominal value, it is possible effectively to control the flow properties or 
viscosity of the coating material, to control its spray or application behavior, and 
ultimately to control certain properties of the protective layer. The process 
according to the invention is especially safe for the environment when the 
coating material is water-based and the water evaporates during the curing 
process. 

According to another especially preferred embodiment of the process, it 
is provided that the coating material emerging from the spray nozzle or 
applicator nozzle is subjected to spray jet monitoring, in which the emerging 
coating material is introduced into the path of a beam of light, so that the 
interruption of the beam can be detected by an optical sensor and analyzed by 
a control unit. Before the protective layer itself is actually produced on the 
surface, the spray jet emerging from the spray nozzle and/or the strand or strip 
of material emerging from the applicator nozzle is analyzed to determine 
whether, for example, the width of the spray cone or of the strand or strip of 
material, which expands with increasing distance from the discharge opening of 
the applicator nozzle, has the desired form. If spray jet monitoring shows that 
the spray pattern is not optimal, a parameter such as the temperature of the 
coating material or the pressure of the coating material in a feed line to the 
spray nozzle or to the applicator nozzle can be varied, or the nozzle can be 



cleaned until the desired spray pattern is obtained. Through these measures, it 
can be guaranteed that a uniform protective layer of sufficient thickness will be 
produced. 

The process is especially advantageous when the coating material is 
5 sprayed on first and the strand or strip of material is then applied to the edges 
of the sprayed-on areas of coating material. In this way, it is possible with a 
single robot arm to spray a large area and then to produce a sharp edge 
contour by guiding the applicator nozzle along the edges. To produce a large 
coated area, it is advisable to use one or more spray nozzles to spray on 
10 several swathes of coating material essentially parallel to each other. 
According to an elaboration, it is provided that the spray nozzle and the 
applicator nozzle are moved by a robot arm along pre-programmable paths 
relative to the surface to be coated. 

The previously described advantages of the process according to the 
15 invention are achieved in like manner by means of a device according to the 
invention, so that, to avoid repetition, reference is made herewith to the above 
description of the advantages of the process according to the invention. 

The device according to the invention is advantageously elaborated in 
that the spray nozzle and the applicator nozzle are attached to a common 
20 frame so that they can be moved by means of a robot arm relative to the 

surface to be protected. A further elaboration provides that several applicator 
nozzles and spray nozzles are attached next to each other on the frame in such 
a way that they can be mounted at various distances from each other. 

To arrive at different sets of flow conditions, especially to set different 
25 pressures, it is provided in accordance with an elaboration of the process 
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according to the invention that the spray nozzle and the applicator nozzle are 
fed independently of each other with coating material through two separate 
coating material lines. It can be advisable, for example, to use a much higher 
pressure for the spray nozzle than for the applicator nozzle, from which a 
5 continuous strand of material emerges. To set the desired pressure, an 

automatic pressure controller is provided in each of the coating material lines, 
by means of which the pressure of the coating material in the coating material 
lines can be adjusted to the desired value. 

An optical system for monitoring the spray jet is preferably realized by a 

10 light source for producing a beam of light, by an optical sensor for detecting 

incident light and for generating an electrical signal as a function of the intensity 
of the incident light, and by a control unit connected to the optical sensor for 
evaluating the optical signals generated by the sensor, so that the coating 
material streams discharged by the applicator nozzle and the spray nozzle can 

15 be monitored. The material properties of the coating material can be influenced 
favorably by a heating device for tempering the material. 

These and other features, objects and advantages of the 
invention will become more readily apparent to those of ordina ry skill in the art 
upon review of the following detailed description, taken in conjunction with the 

20 accompanying drawings. 

Brief Description of the Drawings 

[The device and the process according to the invention are explained 
below on the basis of an exemplary embodiment. The single figure, in the form 
25 of] The Figure is a schematic diagram[, shows] of a device [or system] for the 
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production of a peel-off protective layer on the painted surfaces of motor 
vehicles or their bodies. 

Detailed Description of the Invention 

5 The exemplary embodiment of a device according to the invention 

comprises essentially two spray nozzles 2, 4; an applicator nozzle 6; a system 
of supply lines, to be explained in greater detail below, for feeding coating 
material to the spray and applicator nozzles 2, 4, 6; and a pump 8, connected 
to a coating material source (not shown), for conveying the coating material. 

10 The pump 8 is connected on the delivery side to a line 10, to which a 

pressure transducer 12 for detecting the pressure of the coating material in the 
line 10 is connected. The line 10 divides in the flow direction of the coating 
material into two branches, in each of which a filter 18 and a valve are installed, 
so that the coating material, depending on the positions of the valves, is 

15 conveyed either through the filter 18 in branch 16 or through the filter 18 in 
branch 14. In the line 20, following after the branch lines 14, 16, there is 
another pressure transducer 22. A conclusion concerning the state of the filters 
18 can be drawn from the difference between the pressure value detected by 
transducer 22 and that detected by transducer 12. Line 20 contains a flexible, 

20 possibly heatable, hose 24. 

Within a control panel 26, located further along the course of the line 20, 
there is a volume flow rate measuring cell 28. The signals generated by the 
volume flow rate measuring cell 28 are transmitted over a signal line (shown in 
broken [line] lines ) to a central switch box 30 in the panel 26. The switch box 

25 30 is connected by several lines 32, also shown schematically in broken [line] 
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lines , to a control unit 34, which is equipped with a display field and several 
buttons and switches for entering commands and which is possibly connected 
to the central control unit of a production plant. 

At a T-distributor 36, the line 20 divides into two separate coating 
material lines 38, 40. An automatic membrane pressure controller 42, 44 and a 
pressure transducer 46, 48 are installed in each of these two coating material 
lines 38, 40, so that it is possible to adjust the pressure in the further course of 
the coating material lines 38, 40 to different values and to measure those 
pressures. The automatic pressure controllers 42, 44 and pressure 
transducers 46, 48 are connected to the switch box 30 by signal lines, also 
shown in broken [line] lines . The coating material line 40 [leads] is connected 
by [way of] a flexible and thermally insulated hose 50 to the applicator nozzle 6. 
The coating material line 38 [leads] is connected by [way of] a hose 52 to the 
two spray nozzles 2, 4, which can be supplied with coating material either 
simultaneously or, if desired, separately, via an appropriate set of connections. 

An individually actuatable pneumatic applicator valve (not shown) is 
assigned to each of the spray nozzles 2, 4 and to the applicator nozzle 6, the 
valve needles of which can be moved by pistons, which can be moved 
pneumatically back and forth by compressed air relative to their valve seats to 
block or release the feed of coating material to the discharge openings. The 
applicator valves can be driven via compressed air lines [52] 54 containing 
electromagnetically actuated solenoid valves, which are themselves driven from 
the switch box 30 via the lines 32 with the control unit 34. The solenoid valves 
are connected to a compressed air source 53. 

The spray nozzles 2, 4, and the applicator nozzle 6 are attached to a 
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common frame 56. They can be mounted on the frame 56 at various distances 
away from each other. For this purpose, the spray and applicator nozzles 2, 4, 
6 can be slid along a rail and locked in place there by clamping screws. The 
frame 56 is attached in turn to a robot arm (not shown) which moves along 
5 programmable routes, so that the spray nozzles 2, 4 and the applicator nozzle 6 
can be shifted along predetermined paths relative to a surface to be coated, 
which, in this exemplary embodiment, is a motor vehicle. In a manner not 
illustrated here, additional spray nozzles and applicator nozzles can also be 
attached to the frame 56, if called for by a specific application. 

10 Two schematically illustrated spray jet monitoring devices 58 are used to 

analyze the spray jets emerging from the spray guns 2, 4 and the strand or strip 
of material emerging from the applicator nozzle 6. By means of the previously 
described robot arm, the spray nozzles 2, 4 and the applicator nozzle 6 can 
thus be moved up to the spray jet monitoring devices 58 so that analysis is 

15 possible. Each spray jet monitoring device 58 has a light source, preferably a 
laser, which produces a beam of light, and an optical sensor a certain distance 
away from the light source to detect the incident light and to generate an 
electrical signal as a function of the intensity of this incident light. The spray 
pattern obtained in an individual case can, for example, be analyzed with 

20 respect to a desired, predetermined width a certain distance away from the 

discharge opening of the associated spray nozzle 2, 4, or applicator nozzle 6. It 
is also possible to study the degree of uniformity of the spray pattern. The 
electrical signals generated by the one or more optical sensors, which signals 
are a measure of the intensity of the incident light, are transmitted to an 

25 electrical or electronic control unit for evaluation of the signals and processed 
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there to obtain information concerning the spray pattern in question. 

A compressed air-operated air motor 60 drives a rotating brush 62, by 
means of which the discharge openings of the spray nozzles 2, 4 and of the 
applicator nozzle 6 can be cleaned, the robot arm being used to bring the 
nozzles up to the brush 62. The air motor 60 can be driven via a signal line 64. 

The operation of the device and the process according to the invention 
are described below. 

The liquid coating material, which can be an aqueous dispersion or the 
like, is conveyed by means of the pump 8 through the line 10. It flows through 
one of the filters 18 in the line 20 and through the volume flow rate measuring 
cell 28. In a preferred exemplary embodiment, coating material is conveyed 
first through the coating material line 38 and the hose 52 to the spray nozzles 2, 
4 under a pressure of up to approximately 30 bars. The material is applied by 
the spray nozzles 2, 4 as a flat coating to a vehicle body, in that the spray 
nozzles 2, 4 are moved together with the frame 56 by a robot arm along a 
predetermined path, so that a uniformly applied coating of the material is 
sprayed onto the surface. For example, the spray nozzles 2, 4 can be moved 
back and forth along essentially straight paths. 

After completion of the spray process, the applicator valves of the spray 
[valves] nozzles 2, 4 are closed. The applicator [valve] nozzle 6 is brought to 
the edge area of the previously applied spray coating, and the applicator valve 
of the applicator nozzle 6 is opened, so that the coating material is applied to 
the surface through the coating material line 40, the hose 50, and the applicator 
nozzle 6 in the form of an essentially continuous strand or strip of material 
emerging as a jet from the applicator nozzle 6. The applicator nozzle 6 is 
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guided along the edge area of the sprayed-on area of coating material so that a 
completely closed protective layer is formed, which consists of the sprayed-on 
coating material and the coating material applied subsequently in the form of a 
continuous strand or strip of material. Because of the ability of the coating 
5 material to flow before it cures, the coating material sprayed on by the spray 
nozzles 2, 4 and the coating material applied by the applicator nozzle 6 
coalesce with each other to form a single protective layer. This then cures 
completely. It can be peeled off by hand from the surface at a later time. 
The protective layer which has been sprayed on and applied by the 

10 applicator nozzle 6 has a thickness such that, in the cured state, it forms a 
completely closed protective layer, which can be peeled off. The coating 
material strand or strip emerging from the applicator nozzle 6 can, for example, 
be produced by a slit nozzle; other types of nozzles could also be used. 
According to a variant of the process, coating material emerges from the 

15 applicator nozzle as a flat strip of material, which expands with increasing 
distance from the applicator nozzle. 

The pressure in the coating material lines 38, [14] 40 can be adjusted by 
means of the automatic pressure controllers 42, 44. The same is true for the 
temperature of the coating material, which can be set or brought to a desired 

20 nominal value by means of a tempering device (not shown). 

Before the protective layer itself is actually produced, the spray pattern 
of the spray nozzles 2, 4 and of the applicator nozzle 6 can be studied by 
means of the spray jet monitoring devices 58, as previously described. 

While the present invention has been illustrated bv a description 

25 of various preferred embodiments and while these embodiments has been 
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described in some detail, it is not the intention of the Applicants to restrict or in 
anv way limit the scope of the appended claims to such detail. Additional 
advantages and modifications will readily appear to those skilled in the art. The 
various features of the invention may be used alone or in numerous 
combinations depending on the needs and preferences of the user. This has 
been a description of the present invention, along with the preferred methods of 
practicing the present invention as currently known. However, the invention 
itself should only be defined by the appended claims, wherein what is claimed 
is: 
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[List of Reference Numbers 



2 spray nozzles 

4 spray nozzles 

6 applicator nozzle 

8 pump 

10 line 

12 pressure transducer 

14 branch line 

16 branch line 

18 filter 

20 line 

22 pressure transducer 

24 hose 

26 panel 

28 volume flow rate measuring cell 

30 switch box 

32 lines 

34 control unit 

36 T-distributor 

38 coating material lines 

40 coating material lines 

42 automatic membrane pressure controller 

44 automatic membrane pressure controller 

46 pressure transducer 
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48 pressure transducer 

50 hose 

52 hose 

53 compressed air source 

54 compressed air lines 
56 frame 

58 spray jet monitoring device 

60 air motor 

62 brush 

64 signal line] 
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PROCESS AND DEVICE FOR PRODUCING A PEEL-OFF PROTECTIVE 
LAYER FOR SURFACES, ESPECIALLY THE PAINTED SURFACES OF 
MOTOR VEHICLE BODIES 

Field of the Invention 

The present invention pertains to a process and a device for producing a 
peel-off protective layer for surfaces, especially the painted surfaces of motor 
vehicle bodies, in which a curable liquid coating material is sprayed from a 
5 spray nozzle onto the surface to be protected and forms there a two- 
dimensional protective layer when cured. 

Peel-off protective layers are placed on the painted surfaces of motor 
vehicles to protect them from environmental influences such as dirt and intense 
sunlight, especially during transport from the motor vehicle manufacturer and 
10 until the time of delivery to the customer. The protective layer is produced at 

the manufacturer's plant by the application of a liquid to the painted surface of a 
motor vehicle, and then this liquid is cured or solidified. The liquid can be an 
aqueous dispersion from which the water evaporates during curing, so that a 
kind of peel-off film is formed on the surface. The film thus produced can then 
15 be peeled off by hand before the vehicle is delivered to the buyer. 

A significant disadvantage of conventional processes is that, because 
the liquid coating material is sprayed on, it is impossible to obtain a sharp 
contour at the edges of the sprayed-on areas of coating material; instead, 
individual particles or droplets are formed in the edge areas, which are 
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separate and detached from the continuous protective layer ("overspray"). A 
protective layer in the form of individual particles does not offer sufficient 
protection to the paint after curing and also makes it almost impossible for the 
cured protective layer to be gripped by hand so that it can be peeled off. The 
individual particles, furthermore, must be removed manually or by some other 
labor-intensive means. 

For these and other reasons, it would be desirable to provide a process 
and a device for producing a sharply contoured protective layer on a surface, 
such as the painted surfaces of motor vehicle bodies. 



Brief Summary of the Invention 

The invention is directed to a process in which coating material emerges 
essentially as a continuous strand or strip of material from an applicator nozzle 
and is applied to the surface to be coated at the edges of the areas which have 
been sprayed with the coating material. 

The invention is further directed to a device having at least one 
applicator nozzle for the application of coating material as an essentially 
continuous strand or strip of material to the surface to be coated. 

The process according to the invention and the device according to the 
invention make it possible to produce a protective layer for surfaces having 
sharply defined lateral edges and thus a defined size. Because a continuous or 
nearly continuous strand or strip of material is applied to the edge areas of the 
sprayed-on coating material, a clean, sharply contoured edge is formed, without 
the occurrence of individual particles or droplets (overspray), which then cure 
on the surface. The sharply contoured, overs pray-free edge can, after it has 
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cured, be gripped easily by hand and lifted, and the protective layer thus 
produced can then be easily peeled off. According to the invention, a relatively 
large area is coated by spraying on the coating material, whereas, during or 
after the spraying step, an applicator nozzle which produces an essentially 
5 continuous strand or strip of material is used to produce a sharp-edged, 

overspray-free coating in the area of the outer edges of the sprayed-on coating, 
where individual sprayed-on liquid particles can be scattered. 

According to an especially preferred embodiment of the process 
according to the invention, it is provided that the protective layer sprayed on by 

10 the spray nozzle and the protective layer applied by the applicator nozzle 

consist of the same coating material and coalesce to form a single protective 
layer on the surface before they have cured. The viscosity of the coating 
material, which is essentially a function of temperature, is selected so that the 
coating material sprayed on by the spray nozzle and the coating material 

15 applied by the applicator nozzle flow into each other and form a single layer. 

The sprayed-on particles in the edge area coalesce completely with the coating 
material which has been applied as an essentially continuous strand or strip of 
material. 

According to an elaboration of the process according to the invention, it 
20 is proposed that the protective layer sprayed on by the spray nozzle and the 
protective layer applied by the applicator nozzle have a thickness such that a 
protective layer is formed which, in the completely cured state, forms a 
completely closed protective layer which is essentially impermeable to water, 
gas, and dust and which can be peeled off by hand. A protective layer of this 
25 type is liquid-repellent, but does not usually dissolve upon contact with water 
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and provides reliable protection during transport. 

An especially preferred alternative embodiment of the process according 
to the invention is characterized in that the coating material emerges from the 
applicator nozzle as a flat strip of material which expands as its distance from 
5 the applicator nozzle increases. A flat strip of material of this type can be laid 
onto the surface in a defined manner at the edges of the previously or 
simultaneously sprayed-on coating. In the cured state, the protective layer can 
then be gripped by hand at this edge and peeled off without causing the 
protective layer to tear. For example, a slit nozzle or a specially designed 

10 nozzle with an essentially rectangular discharge opening could be used. 

According to an alternative embodiment, it is provided that several 
strands or strips of material are applied from several applicator nozzles to the 
edge areas of the coating material sprayed onto the surface. In this way, a 
relatively wide overspray area can be covered with coating material. 

15 To obtain a protective layer with a large surface area, it is provided that 

the coating material is sprayed on in an overlapping manner by means of 
several adjacent spray nozzles. The degree of overlap can be varied; it 
depends on the pressure of the coating material in the feed line and on the 
distance between the individual spray nozzles. 

20 Another elaboration of the invention is characterized in that the spray 

nozzle and the applicator nozzle are fed from a common coating material 
source but by two coating material streams which are at least partially separate 
from each other. Because of the use of two separate coating material streams, 
it is possible for the pressure in one of the feed lines to be different from that in 

25 the other. The pressure of the coating material in the feed line to the spray 
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nozzle will usually be much higher than the pressure in the coating material 
feed line to the applicator nozzle. In addition, the coating material can be 
supplied to the spray nozzle and to the applicator nozzle in alternation; in most 
cases, according to a preferred embodiment described in greater detail further 
below, the material will first be sprayed on over a wide area, and then a sharply 
contoured edge will be produced at the edge areas by means of the applicator 
nozzle. 

According to a further elaboration of the process, it is provided that the 
pressures in the separate coating material streams leading to the applicator 
nozzle and to the spray nozzle are adjustable or controllable. The flow rates, 
measured either by weight or volume, of the separate coating material streams 
being supplied to the applicator nozzle and to the spray nozzle can preferably 
be adjusted or controlled also, so that precisely predetermined amounts of 
coating material can be applied to a specific surface and thus also so that the 
thickness of the protective layer can be predetermined. 

By adjusting the temperature of the coating material automatically to a 
desired nominal value, it is possible effectively to control the flow properties or 
viscosity of the coating material, to control its spray or application behavior, and 
ultimately to control certain properties of the protective layer. The process 
according to the invention is especially safe for the environment when the 
coating material is water-based and the water evaporates during the curing 
process. 

According to another especially preferred embodiment of the process, it 
is provided that the coating material emerging from the spray nozzle or 
applicator nozzle is subjected to spray jet monitoring, in which the emerging 
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coating material is introduced into the path of a beam of light, so that the 
interruption of the beam can be detected by an optical sensor and analyzed by 
a control unit. Before the protective layer itself is actually produced on the 
surface, the spray jet emerging from the spray nozzle and/or the strand or strip 
5 of material emerging from the applicator nozzle is analyzed to determine 
whether, for example, the width of the spray cone or of the strand or strip of 
material, which expands with increasing distance from the discharge opening of 
the applicator nozzle, has the desired form. If spray jet monitoring shows that 
the spray pattern is not optimal, a parameter such as the temperature of the 
10 coating material or the pressure of the coating material in a feed line to the 
spray nozzle or to the applicator nozzle can be varied, or the nozzle can be 
cleaned until the desired spray pattern is obtained. Through these measures, it 
can be guaranteed that a uniform protective layer of sufficient thickness will be 
produced. 

15 The process is especially advantageous when the coating material is 

sprayed on first and the strand or strip of material is then applied to the edges 
of the sprayed-on areas of coating material. In this way, it is possible with a 
single robot arm to spray a large area and then to produce a sharp edge 
contour by guiding the applicator nozzle along the edges. To produce a large 

20 coated area, it is advisable to use one or more spray nozzles to spray on 

r 

several swathes of coating material essentially parallel to each other. 
According to an elaboration, it is provided that the spray nozzle and the 
applicator nozzle are moved by a robot arm along pre-programmable paths 
relative to the surface to be coated. 
25 The previously described advantages of the process according to the 
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invention are achieved in like manner by means of a device according to the 
invention, so that, to avoid repetition, reference is made herewith to the above 
description of the advantages of the process according to the invention. 

The device according to the invention is advantageously elaborated in 
5 that the spray nozzle and the applicator nozzle are attached to a common 
frame so that they can be moved by means of a robot arm relative to the 
surface to be protected. A further elaboration provides that several applicator 
nozzles and spray nozzles are attached next to each other on the frame in such 
a way that they can be mounted at various distances from each other. 

10 To arrive at different sets of flow conditions, especially to set different 

pressures, it is provided in accordance with an elaboration of the process 
according to the invention that the spray nozzle and the applicator nozzle are 
fed independently of each other with coating material through two separate 
coating material lines. It can be advisable, for example, to use a much higher 

1 5 pressure for the spray nozzle than for the applicator nozzle, from which a 
continuous strand of material emerges. To set the desired pressure, an 
automatic pressure controller is provided in each of the coating material lines, 
by means of which the pressure of the coating material in the coating material 
lines can be adjusted to the desired value. 

20 An optical system for monitoring the spray jet is preferably realized by a 

light source for producing a beam of light, by an optical sensor for detecting 
incident light and for generating an electrical signal as a function of the intensity 
of the incident light, and by a control unit connected to the optical sensor for 
evaluating the optical signals generated by the sensor, so that the coating 

25 material streams discharged by the applicator nozzle and the spray nozzle can 
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be monitored. The material properties of the coating material can be influenced 
favorably by a heating device for tempering the material. 

These and other features, objects and advantages of the 
invention will become more readily apparent to those of ordinary skill in the art 
5 upon review of the following detailed description, taken in conjunction with the 
accompanying drawings. 

Brief Description of the Drawings 

The Figure is a schematic diagram of a device for the production of a 
10 peel-off protective layer on the painted surfaces of motor vehicles or their 
bodies. 



Detailed Description of the Invention 

The exemplary embodiment of a device according to the invention 
15 comprises essentially two spray nozzles 2, 4; an applicator nozzle 6; a system 
of supply lines, to be explained in greater detail below, for feeding coating 
material to the spray and applicator nozzles 2, 4, 6; and a pump 8, connected 
to a coating material source (not shown), for conveying the coating material. 
The pump 8 is connected on the delivery side to a line 70, to which a 
20 pressure transducer 72 for detecting the pressure of the coating material in the 
line 10 is connected. The line 10 divides in the flow direction of the coating 
material into two branches, in each of which a filter 18 and a valve are installed, 
so that the coating material, depending on the positions of the valves, is 
conveyed either through the filter 18 in branch 16 or through the filter 78 in 
25 branch 14. In the line 20, following after the branch lines 74, 76, there is 
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another pressure transducer 22. A conclusion concerning the state of the filters 
18 can be drawn from the difference between the pressure value detected by 
transducer 22 and that detected by transducer 12. Line 20 contains a flexible, 
possibly heatable, hose 24. 
5 Within a control panel 26, located further along the course of the line 20, 

there is a volume flow rate measuring cell 28. The signals generated by the 
volume flow rate measuring cell 28 are transmitted over a signal line (shown in 
broken lines) to a central switch box 30 in the panel 26. The switch box 30 is 
connected by several lines 32, also shown schematically in broken lines, to a 

10 control unit 34, which is equipped with a display field and several buttons and 
switches for entering commands and which is possibly connected to the central 
control unit of a production plant. 

At a T-distributor 36, the line 20 divides into two separate coating 
material lines 38, 40. An automatic membrane pressure controller 42, 44 and a 

15 pressure transducer 46, 48 are installed in each of these two coating material 
lines 38, 40, so that it is possible to adjust the pressure in the further course of 
the coating material lines 38, 40 to different values and to measure those 
pressures. The automatic pressure controllers 42, 44 and pressure 
transducers 46, 48 are connected to the switch box 30 by signal lines, also 

20 shown in broken lines. The coating material line 40 is connected by a flexible 
and thermally insulated hose 50 to the applicator nozzle 6. The coating 
material line 38 is connected by a hose 52 to the two spray nozzles 2, 4, which 
can be supplied with coating material either simultaneously or, if desired, 
separately, via an appropriate set of connections. 

25 An individually actuatable pneumatic applicator valve (not shown) is 
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assigned to each of the spray nozzles 2, 4 and to the applicator nozzle 6, the 
valve needles of which can be moved by pistons, which can be moved 
pneumatically back and forth by compressed air relative to their valve seats to 
block or release the feed of coating material to the discharge openings. The 
applicator valves can be driven via compressed air lines 54 containing 
electromagnetically actuated solenoid valves, which are themselves driven from 
the switch box 30 via the lines 32 with the control unit 34. The solenoid valves 
are connected to a compressed air source 53. 

The spray nozzles 2, 4, and the applicator nozzle 6 are attached to a 
common frame 56. They can be mounted on the frame 56 at various distances 
away from each other. For this purpose, the spray and applicator nozzles 2, 4, 
6 can be slid along a rail and locked in place there by clamping screws. The 
frame 56 is attached in turn to a robot arm (not shown) which moves along 
programmable routes, so that the spray nozzles 2, 4 and the applicator nozzle 6 
can be shifted along predetermined paths relative to a surface to be coated, 
which, in this exemplary embodiment, is a motor vehicle. In a manner not 
illustrated here, additional spray nozzles and applicator nozzles can also be 
attached to the frame 56, if called for by a specific application. 

Two schematically illustrated spray jet monitoring devices 58 are used to 
analyze the spray jets emerging from the spray guns 2, 4 and the strand or strip 
of material emerging from the applicator nozzle 6. By means of the previously 
described robot arm, the spray nozzles 2, 4 and the applicator nozzle 6 can 
thus be moved up to the spray jet monitoring devices 58 so that analysis is 
possible. Each spray jet monitoring device 58 has a light source, preferably a 
laser, which produces a beam of light, and an optical sensor a certain distance 
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away from the light source to detect the incident light and to generate an 
electrical signal as a function of the intensity of this incident light. The spray 
pattern obtained in an individual case can, for example, be analyzed with 
respect to a desired, predetermined width a certain distance away from the 
5 discharge opening of the associated spray nozzle 2, 4, or applicator nozzle 6. It 
is also possible to study the degree of uniformity of the spray pattern. The 
electrical signals generated by the one or more optical sensors, which signals 
are a measure of the intensity of the incident light, are transmitted to an 
electrical or electronic control unit for evaluation of the signals and processed 

10 there to obtain information concerning the spray pattern in question. 

A compressed air-operated air motor 60 drives a rotating brush 62, by 
means of which the discharge openings of the spray nozzles 2, 4 and of the 
applicator nozzle 6 can be cleaned, the robot arm being used to bring the 
nozzles up to the brush 62. The air motor 60 can be driven via a signal line 64. 

15 The operation of the device and the process according to the invention 

are described below. 

The liquid coating material, which can be an aqueous dispersion or the 
like, is conveyed by means of the pump 8 through the line 10. It flows through 
one of the filters 18 in the line 20 and through the volume flow rate measuring 

20 cell 28. In a preferred exemplary embodiment, coating material is conveyed 

first through the coating material line 38 and the hose 52 to the spray nozzles 2, 
4 under a pressure of up to approximately 30 bars. The material is applied by 
the spray nozzles 2, 4 as a flat coating to a vehicle body, in that the spray 
nozzles 2, 4 are moved together with the frame 56 by a robot arm along a 

25 predetermined path, so that a uniformly applied coating of the material is 
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sprayed onto the surface. For example, the spray nozzles 2, 4 can be moved 
back and forth along essentially straight paths. 

After completion of the spray process, the applicator valves of the spray 
nozzles 2, 4 are closed. The applicator nozzle 6 is brought to the edge area of 
5 the previously applied spray coating, and the applicator valve of the applicator 
nozzle 6 is opened, so that the coating material is applied to the surface 
through the coating material line 40, the hose 50, and the applicator nozzle 6 in 
the form of an essentially continuous strand or strip of material emerging as a 
jet from the applicator nozzle 6. The applicator nozzle 6 is guided along the 

10 edge area of the sprayed-on area of coating material so that a completely 
closed protective layer is formed, which consists of the sprayed-on coating 
material and the coating material applied subsequently in the form of a 
continuous strand or strip of material. Because of the ability of the coating 
material to flow before it cures, the coating material sprayed on by the spray 

15 nozzles 2, 4 and the coating material applied by the applicator nozzle 6 

coalesce with each other to form a single protective layer. This then cures 
completely. It can be peeled off by hand from the surface at a later time. 

The protective layer which has been sprayed on and applied by the 
applicator nozzle 6 has a thickness such that, in the cured state, it forms a 

20 completely closed protective layer, which can be peeled off. The coating 

material strand or strip emerging from the applicator nozzle 6 can, for example, 
be produced by a slit nozzle; other types of nozzles could also be used. 
According to a variant of the process, coating material emerges from the 
applicator nozzle as a flat strip of material, which expands with increasing 

25 distance from the applicator nozzle. 
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The pressure in the coating material lines 38, 40 can be adjusted by 
means of the automatic pressure controllers 42, 44. The same is true for the 
temperature of the coating material, which can be set or brought to a desired 
nominal value by means of a tempering device (not shown). 

Before the protective layer itself is actually produced, the spray pattern 
of the spray nozzles 2, 4 and of the applicator nozzle 6 can be studied by 
means of the spray jet monitoring devices 58, as previously described. 

While the present invention has been illustrated by a description 
of various preferred embodiments and while these embodiments has been 
described in some detail, it is not the intention of the Applicants to restrict or in 
any way limit the scope of the appended claims to such detail. Additional 
advantages and modifications will readily appear to those skilled in the art. The 
various features of the invention may be used alone or in numerous 
combinations depending on the needs and preferences of the user. This has 
been a description of the present invention, along with the preferred methods of 
practicing the present invention as currently known. However, the invention 
itself should only be defined by the appended claims, wherein what is claimed 
is: 
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PROCESS AND DEVICE FOR PRODUCING A PEEL-OFF PROTECTIVE LAYER FOR SURFACES, 
ESPECIALLY THE PAINTED SURFACES OF MOTOR VEHICLE BODIES 

The present invention pertains to a process for producing a peel-off pro- 
tective layer for surfaces, especially the painted surfaces of motor vehicle 
bodies, in which a curable liquid coating material is sprayed from a spray 
nozzle onto the surface to be protected and forms there a two-dimensional pro- 
tective layer, which then cures. 

The invention also pertains to a device for producing a peel-off protec- 
tive layer for surfaces, especially the painted surfaces of motor vehicle bod- 
ies, with a spray nozzle, which can be supplied with liquid coating material 
from a coating material source, so that a curable liquid coating material can 
be sprayed onto the surface to be protected, where the spray nozzle and the 
surface can be moved relative to each other. 

A process and a device of this type known from DE 196-52,728 Al are used 
primarily to produce peel-off protective layers^on the painted surfaces of mo- 
tor vehicles to protect them from environmental influences such as dirt and 
intense sunlight, especially during transport from the motor vehicle manufac- 
turer and until the time of delivery to the customer. The protective layer is 
thus produced at the manufacturer's plant by the application of a liquid to 
the painted surface of a motor vehicle, and then this liquid is cured or so- 
lidified. The liquid can be an aqueous dispersion from which the water evapo- 
rates during curing, so that a kind of peel-off film is formed on the surface. 
The film thus produced can then be peeled off by hand before the vehicle is 
delivered to the buyer. 

A significant disadvantage of the know process is that, because the liquid 
coating material is sprayed on, it is impossible to obtain a sharp contour at 
the edges of the sprayed-on areas of coating material; instead, individual 
particles or droplets are formed in the edge areas, which are separate and de- 
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tached from the continuous protective layer ("overspray") . A protective layer 
in the form of individual particles does not offer sufficient protection to 
the paint after curing and also makes it almost impossible for the cured pro- 
tective layer to be gripped by hand so that it can be peeled off. The indi- 
vidual particles, furthermore, must be removed manually or by some other la- 
bor-intensive means. 

The task of the present invention is to provide a process and a device of 
the general type indicated above by means of which a sharply contoured protec- 
tive layer can be easily produced, especially for motor vehicle bodies. 

The invention accomplishes this task in a process of the general type in- 
dicated above in that coating material which emerges essentially as a continu- 
ous strand or strip of material from an applicator nozzle is applied to the 
surface to be coated at the edges of the areas which have been sprayed with 
the coating material. 

The invention also accomplishes its task with a device of the general type 
indicated above by means of at least one applicator nozzle for the application 
of coating material as an essentially continuous strand or strip of material 
to the surface to be coated. 

The process according to the invention and the device according to the in- 
vention make it possible to produce a protective layer for surfaces which has 
a sharply defined lateral edge and thus a defined size. Because a continuous 
or nearly continuous strand or strip of material is applied to the edge areas 
of the sprayed-on coating material, a clean, sharply contoured edge is formed, 
without the occurrence of individual particles or droplets (overspray) , which 
then cure on the surface. The sharply contoured, overspray-f ree edge can, af- 
ter it has cured, be gripped easily by hand and lifted, and the protective 
layer thus produced can then be easily peeled off. According to the inven- 
tion, a relatively large area is coated by spraying on the coating material, 



4 



whereas, during or after the spraying step, an applicator nozzle which pro- 
duces an essentially continuous strand or strip of material is used to produce 
a sharp-edged, overspray- f ree coating in the area of the outer edges of the 
sprayed-on coating, where individual sprayed-on liquid particles can be scat- 
tered . 

According to an especially preferred embodiment of the process according 
to the invention, it is provided that the protective layer sprayed on by means 
of the spray nozzle and the protective layer applied by means of the applica- 
tor nozzle consist of the same coating material and coalesce to form a single 
protective layer on the surface before they have cured. The viscosity of the 
coating material, which is essentially a function of temperature, is selected 
so that the coating material sprayed on by the spray nozzle and the coating 
material applied by the applicator nozzle" flow into each other and form a sin- 
gle layer. The sprayed-on particles in the edge area coalesce completely with 
the coating material which has been applied as an essentially continuous 
strand or strip of material. 

According to an elaboration of the process according to the invention, it 
is proposed that the protective layer sprayed on by the spray nozzle and the 
protective layer applied by the applicator nozzle have a thickness such that a 
protective layer is formed which, in the completely cured state, forms a com- 
pletely closed protective layer which is essentially impermeable to water, 
gas, and dust and which can be peeled off by hand. A protective layer of this 
type is liquid-repellent, but does not usually dissolve upon contact with wa- 
ter and provides reliable protection during transport. 

An especially preferred alternative embodiment of the process according to 
the invention is characterized in that the coating material emerges from the 
applicator nozzle as a flat strip of material which expands as its distance 
from the applicator nozzle increases. A flat strip of material of this type 
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can be laid onto the surface in a defined manner at the edges of the previ- 
ously or simultaneously sprayed-on coating. In the cured state, the protec- 
tive layer can then be gripped by hand at this edge and peeled off without 
causing the protective layer to tear. For example, a slit nozzle or a spe- 
cially designed nozzle with an essentially rectangular discharge opening could 
be used. 

According to an alternative embodiment, it is provided that several 
strands or strips of material are applied from several applicator nozzles to 
the edge areas of the coating material sprayed onto the surface. In this way, 
a relatively wide overspray area can be covered with coating material. 

To obtain a protective layer with a large surface area, it is provided 
that the coating material is sprayed on in an overlapping manner by means of 
several adjacent spray nozzles. The degree of overlap can be varied; it de- 
pends on the pressure of the coating material in the feed line and on the dis- 
tance between the individual spray nozzles. 

Another elaboration of the invention is characterized in that the spray 
nozzle and the applicator nozzle are fed from a common coating material source 
but by two coating material streams which are at least partially separate from 
each other. Because of the use of two separate coating material streams, it 
is possible for the pressure in one of the feed lines to be different from 
that in the other. The pressure of the coating material in the feed line to 
the spray nozzle will usually be much higher than the pressure in the coating 
material feed line to the applicator nozzle. In addition, the coating mate- 
rial can be supplied to the spray nozzle and to the applicator nozzle in al- 
ternation; in most cases, according to a preferred embodiment described in 
greater detail further below, the material will first be sprayed on over a 
wide area, and then a sharply contoured edge will be produced at the edge ar- 
eas by means of the applicator nozzle. 
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According to a further elaboration of the process, it is provided that the 
pressures in the separate coating material streams leading to the applicator 
nozzle and to the spray nozzle are adjustable or controllable. The flow 
rates, measured either by weight or volume, of the separate coating material 
streams being supplied to the applicator nozzle and to the spray nozzle can 
preferably be adjusted or controlled also, so that precisely predetermined 
amounts of coating material can be applied to a specific surface and thus also 
so that the thickness of the protective layer can be predetermined. 

By adjusting the temperature of the coating material automatically to a 
desired nominal value, it is possible effectively to control the flow proper- 
ties or viscosity of the coating material, to control its spray or application 
behavior, and ultimately to control certain properties of the protective 
layer. The process according to the invention is especially safe for the en- 
vironment when the coating material is water-based and the water evaporates 
during the curing process. 

According to another especially preferred embodiment of the process, it is 
provided that the coating material emerging from the spray nozzle or applica- 
tor nozzle is subjected to spray jet monitoring, in which the emerging coating 
material is introduced into the path of a beam of light, so that the- interrup- 
tion of the beam can be detected by an optical sensor and analyzed by a con- 
trol unit. Before the protective layer itself is actually produced on the 
surface, the spray jet emerging from the spray nozzle and/or the strand or 
strip of material emerging from the applicator nozzle is analyzed to determine 
whether, for example, the width of the spray cone or of the strand or strip of 
material, which expands with increasing distance from the discharge opening of 
the applicator nozzle, has the desired form. If spray jet monitoring shows 
that the spray pattern is not optimal, a parameter such as the temperature of 
the coating material or the pressure of the coating material in a feed line to 
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the spray nozzle or to the applicator nozzle can be varied, or the nozzle can 
be cleaned until the desired spray pattern is obtained. Through these meas- 
ures, it can be guaranteed that a uniform protective layer of sufficient 
thickness will be produced. 

The process is especially advantageous when the coating material is 
sprayed on first and the strand or strip of material is then applied to the 
edges of the sprayed-on areas of coating material. In this way, it is possi- 
ble with a single robot arm to spray a large area and then to produce a sharp 
edge contour by guiding the applicator nozzle along the edges. To produce a 
large coated area, it is advisable to use one or more spray nozzles to spray 
on several swathes of coating material essentially parallel to each other. 
According to an elaboration, it is provided that the spray nozzle and the ap- 
plicator nozzle are moved by a robot arm along pre-programmable paths relative 
to the surface to be coated. 

The previously described advantages of the process according to the inven- 
tion are achieved in like manner by means of a device according to the inven- 
tion, so that, to avoid repetition, reference is made herewith to the above 
description of the advantages of the process according to the invention. 

The device according to the invention is advantageously elaborated in that 
the spray nozzle and the applicator nozzle are attached to a common frame so 
that they can be moved by means of- a robot arm relative to the surface to be 
protected. A further elaboration provides that several applicator nozzles and 
spray nozzles are attached next to each other on the frame in such a way that 
they can be mounted at various distances from each other. 

To arrive at different sets of flow conditions, especially to set differ- 
ent pressures, it is provided in accordance with an elaboration of the process 
according to the invention that the spray nozzle and the applicator nozzle are 
fed independently of each other with coating material through two separate 
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coating material lines. It can be advisable, for example, to use a much 
higher pressure for the spray nozzle than for the applicator nozzle, from 
which a continuous strand of material emerges. To set the desired pressure, 
an automatic pressure controller is provided in each of the coating material 
lines, by means of which the pressure of the coating material in the coating 
material lines can be adjusted to the desired value. 

An optical system for monitoring the spray jet is preferably realized by a 
light source for producing a beam of light, by an optical sensor for detecting 
incident light and for generating an electrical signal as a function of the 
intensity of the incident light, and by a control unit connected to the opti- 
cal sensor for evaluating the optical signals generated by the sensor, so that 
the coating material streams discharged by the applicator nozzle and the spray 
nozzle can be monitored. The material properties of the coating material can 
be influenced favorably by a heating device for tempering the material. 

The device and the process according to the invention are explained below 
on the basis of an exemplary embodiment. The single figure, in the form of a 
schematic diagram, shows a device or system for the production of a peel -off 
protective layer on the painted surfaces of motor vehicles or their bodies. 

The exemplary embodiment of a device according to the invention comprises 
essentially two spray nozzles 2, 4; an applicator nozzle 6; a system of supply 
lines, to be explained in greater detail below, for feeding coating material 
to the spray and applicator nozzles 2, 4, 6; and a pump 8, connected to a 
coating material source (not shown), for conveying the coating material. 

The pump 8 is connected on the delivery side to a line 10, to which a 
pressure transducer 12 for detecting the pressure of the coating material in 
the line 10 is connected. The line 10 divides in the flow direction of the 
coating material into two branches, in each of which a filter 18 and a valve 
are installed, so that the coating material, depending on the positions of the 
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valves, is conveyed either through the filter 18 in branch 16 or through the 
filter 18 in branch 14. In the line 20, following after the branch lines 14, 
16, there is another pressure transducer 22. A conclusion concerning the 
state of the filters 18 can be drawn from the difference between the pressure 
value detected by transducer 22 and that detected by transducer 12. Line 20 
contains a flexible, possibly heatable, hose 24. 

Within a control panel 26, located further along the course of the line 
20, there is a volume flow rate measuring cell 28. The signals generated by 
the/volume flow rate measuring cell 28 are transmitted over a signal line 
(shown in broken line) to a central switch box 30 in the panel 26. The switch 
box 30 is connected by several lines 32, also shown schematically in broken 
line, to a control unit 34, which is equipped with a display field and several 
buttons and switches for entering commands and which is possibly connected to 
the central control unit of a production plant. 

At a T-distributor 36, the line 20 divides into two separate coating mate- 
rial lines 38, 40. An automatic membrane pressure controller 42, 44 and a 
pressure transducer 46, 48 are installed in each of these two coating material 
lines 38, 40, so that it is possible to adjust the pressure in the further 
course of the coating material lines 38, 40 to different values and to measure 
those pressures. The automatic pressure controllers 42, 44 and pressure 
transducers 46, 48 are connected to the switch box 30 by signal lines, also 
shown in broken line. The coating material line 40 leads by way of a flexible 
and thermally insulated hose 50 to the applicator nozzle 6) The coating mate- 
rial line 38 leads by way of a hose 52 to the two spray nozzles 2, 4, which 
can be supplied with coating material either simultaneously or, if desired, 
separately, via an appropriate set of connections. 

An individually actuatable pneumatic applicator valve is assigned to each 
of the spray nozzles 2, 4 and to the applicator nozzle 6, the valve needles of 
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which can be moved by pistons, which can be moved pneumatically back and forth 
by compressed air relative to their valve seats to block or release the feed 
of coating material to the discharge openings. The applicator valves can be 
driven via compressed air lines 52 containing electromagnetically actuated so- 
lenoid valves, which are themselves driven from the switch box 30 via the 
lines 32 with the control unit 34. The solenoid valves are connected to a 
compressed air source 53. 

The spray nozzles 2, 4, and the applicator nozzle 6 are attached to a com- 
mon frame 56. They can be mounted on the frame 56 at various distances away 
from each other. For this purpose, the spray and applicator nozzles 2, 4, 6 
can be slid along a rail and locked in place there by clamping screws. The 
frame 56 is attached in turn to a robot arm (not shown) which moves along pro- 
grammable routes, so that the spray nozzles 2, 4 and the applicator nozzle 6 
can be shifted along predetermined paths relative to a surface to be coated, 
which, in this exemplary embodiment, is a motor vehicle. In a manner not il- 
lustrated here, additional spray nozzles and applicator nozzles can also be 
attached to the frame 56, if called for by a specific application. 

Two schematically illustrated spray jet monitoring devices 58 are used to 
analyze the spray jets emerging from the spray guns 2, 4 and the strand or 
strip of material emerging from the applicator nozzle 6. By means of the pre- 
viously described robot arm, the spray nozzles 2, 4 and the applicator nozzle 
6 can thus be moved up to the spray jet monitoring devices 58 so that analysis 
is possible. Each spray jet monitoring device 58 has a light source/ prefera- 
bly a laser, which produces a beam of light, and an optical sensor a certain 
distance away from the light source to detect the incident light and to gener- 
ate an electrical signal as a function of the intensity of this incident 
light. The spray pattern obtained in an individual case can, for example, be 
analyzed with respect to a desired, predetermined width a certain distance 
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away from the discharge opening of the associated spray nozzle 2, 4, or appli- 
cator nozzle 6. It is also possible to study the degree of uniformity of the 
spray pattern. The electrical signals generated by the one or more optical 
sensors, which signals are a measure of the intensity of the incident light, 
are transmitted to an electrical or electronic control unit for evaluation of 
the signals and processed there to obtain information concerning the spray 
pattern in question. 

A compressed air-operated air motor 60 drives a rotating brush 62, by 
means of which the discharge openings of the spray nozzles 2, 4 and of the ap- 
plicator nozzle 6 can be cleaned, the robot arm being used to bring the noz- 
zles up to the brush 62. The air motor 60 can be driven via a signal line 64. 

The operation of the device and the process according to the invention are 
described below. 

The liquid coating material, which can be an aqueous dispersion or the 
like, is conveyed by means of the pump 8 through the line 10. It flows 
through one of the filters 18 in the line 20 and through the volume flow rate 
measuring cell 28. In a preferred exemplary embodiment, coating material is 
conveyed first through the coating material line 38 and the hose 52 to the 
spray nozzles 2, 4 under a pressure of up to approximately 30 bars. The mate- 
rial is applied by the spray nozzles 2, 4 as a flat coating to a vehicle body, 
in that the spray nozzles 2, 4 are moved together with the frame 56 by a robot 
arm along a predetermined path, so that a uniformly applied coating of the ma- 
terial is sprayed onto the surface. For example, the spray nozzles 2, 4 can 
be moved back and forth along essentially straight paths. 

After completion of the spray process, the applicator valves of the spray 
valves [sic/ spray nozzles Tr. Ed.] 2, 4 are closed. The applicator valve 
[sic; applicator nozzle Tr. Ed.] 6 is brought to the edge area of the pre- 
viously applied spray coating, and the applicator valve of the applicator noz- 
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zle 6" is opened, so that the coating material is applied to the surface 
through the coating material line 40, the hose 50, and the applicator nozzle 6 
in the form of an essentially continuous strand or strip of material emerging 
as a jet from the applicator nozzle 6. The applicator nozzle 6 is guided 
along the edge area of the sprayed-on area of coating material so that a com- 
pletely closed protective layer is formed, which consists of the sprayed-on 
coating material and the coating material applied subsequently in the form of 
a continuous strand or strip of material. Because of the ability of the coat- 
ing material to flow before it cures, the coating material sprayed on by the 
spray nozzles 2, 4 and the coating material applied by the applicator nozzle 6 
coalesce with each other to form a single protective layer. This then cures 
completely. It can be peeled off by hand from the surface at a later time. 

The protective layer which has been sprayed on and applied by the applica- 
tor nozzle 6 has a thickness such that, in the cured state, it forms a com- 
pletely closed protective layer, which can be peeled off. The coating mate- 
rial strand or strip emerging from the applicator nozzle 6 can, for example, 
be produced by a slit nozzle; other types of nozzles could also be used. Ac- 
cording to a variant of the process, coating material emerges from the appli- 
cator nozzle as a flat strip of material, which expands with increasing dis- 
tance from the applicator nozzle. 

The pressure in the coating material lines 38, 14 [sic? "38 and 40?" 
Tr. Ed.] can be adjusted by means of the automatic pressure controllers 42, 
44. The same is true for the temperature of the coating material, which can 
be set or brought to a desired nominal value by means of a tempering device 
(not shown) . 

Before the protective layer itself is actually produced, the spray pattern 
of the spray nozzles 2, 4 and of the applicator nozzle 6 can be studied by 
means of the spray jet monitoring devices 58, as previously described. 
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List of Reference Numbers 



2 spray nozzles 

4 spray nozzles 

6" applicator nozzle 

8 pump 

10 line 

12 pressure transducer 

14 branch line 

16 branch line 

18 filter 

20 line 

22 pressure transducer 

24 hose 

26 panel 

28 volume flow rate measuring cell 

30 switch box 

32 lines 

34 control unit 

36 T-distributor 

38 coating material lines 

40 coating material lines 

42 automatic membrane pressure, controller 

44 automatic membrane pressure controller 

46 pressure transducer 

48 pressure transducer 

50 hose 

52 hose 

53 compressed air source 

54 compressed air lines 
56 frame 

58 spray jet monitoring device 

60 air motor 

62 brush 

64 signal line 
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CLAIM (S) 

1. Process for producing a peel -off protective layer for surfaces, espe- 
cially for painted surfaces of motor vehicle bodies, in which a curable liquid 
coating material is sprayed by a spray nozzle (2, 4) onto the surface to be 
protected, where it forms a two-dimensional protective layer, which cures, 
characterized in that coating material emerging essentially as a continuous 
strand or strip of material from an applicator nozzle (6) is applied to the 
surface to be coated at the edges of the areas of the coating material which 
has been sprayed onto the surface. 

2. Process according to Claim 1, characterized in that the protective 
layer sprayed on by the spray nozzle (2, 4) and the protective layer applied 
by the applicator nozzle (6) consist of the same material, and in that they 
coalesce with each other on the surface to form a single protective layer be- 
fore they cure . 

3. Process according to Claim 2, characterized in that the protective 
layer sprayed on by the spray nozzle (2, 4) and the protective layer applied 
by the applicator nozzle (6) have a thickness such that a protective layer is 
formed which, in the cured state, forms a completely closed protective layer 
which is essentially impermeable to water, gas, and dust and which can be 

peeled off by hand. 

4. Process according to one of the preceding claims, characterized in 
that the coating material emerges from the applicator nozzle (6) as a flat 
strip of material which increases in width with increasing distance from the 
applicator nozzle. 

5. Process according to one of the preceding claims, characterized in 
that several strands or strips are applied from several applicator nozzles (6) 
to the edges of the areas of the coating material which has been sprayed onto 
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the surface. 

6. Process according to one of the preceding claims, characterized in 
that the coating material is sprayed on in overlapping fashion by means of 
several adjacent spray nozzles (2, 4) . 

7. Process according to one of the preceding claims, characterized in 
that the spray nozzle (2, 4) and the applicator nozzle (6) are fed from a com- 
mon coating material source but by two coating material streams which are 
separate from each other. 

8. Process according to Claim 7, characterized in that the pressures in 
the separate coating material streams leading to the applicator nozzle (6) and 
to the spray nozzle (2, 4) can be adjusted or automatically controlled. 

9. Process according to Claim 7 or Claim 8, characterized in that the 
flow rates, measured either by weight or volume, of the separate coating mate- 
rial streams leading to the applicator nozzle (6) and to the spray nozzle (2, 
4) can be adjusted or automatically controlled. 

10. Process according to one of the preceding claims, characterized in 
that the temperature of the coating material can be automatically brought to a 

desired nominal value. 

11. Process according to one of the preceding claims, characterized in 
that the coating material is water-based and in that the water evaporates dur- 
ing the curing process. 

12. Process according to one of the preceding claims, characterized in 
that the coating material emerging from the spray nozzle (2, 4) or from the 
applicator nozzle (6) is subjected to a spray jet monitoring process, in which 
the emerging coating material is introduced into the path of a beam of light 
so that an optical sensor can detect the interruption of the light beam and a 
control unit (34) can analyze the resulting signals. 

13. Process according to one of the preceding claims, characterized in 
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that the coating material is sprayed on first, whereupon the coating material 
is applied in the form of a strand or strip of material to the edges of the 
sprayed-on coating material . 

14. Process according to Claim 13, characterized in that several swathes 
of coating material which are essentially parallel to each other are sprayed 
on by one or more spray nozzles {2,4). 

15. Process according to Claim 13 or Claim 14, characterized in that the 
spray nozzle (2, 4) and the applicator nozzle (6) are moved by a robot arm 
along preprogrammable paths relative to the surface to be coated. 

16. Device for producing a peel -off protective layer for surfaces, espe- 
cially the painted surfaces of motor vehicle bodies, and especially for imple- 
menting the process according to one of the preceding claims, with a spray 
nozzle (2, 4) which can be supplied with liquid coating material from a coat- 
ing material source so that a curable liquid coating material can be sprayed 
onto the surface to be protected, where the spray nozzle (2, 4) and the sur- 
face can be moved relative to each other, characterized by at least one appli- 
cator nozzle (6) for applying a coating material as an essentially continuous 
strand or strip of material to the surface to be coated. 

17. Device according to Claim 16, characterized in that the spray nozzle 
(2, 4) and the applicator nozzle (6) are attached to a common frame (56) and 
can be moved by means of a robot arm relative to the surface to be protected. 

18. Device according to Claim 17, characterized in that several applica- 
tor nozzles (6) and spray nozzles (2, 4) are arranged adjacent to each other 
on the frame (56) and can be mounted various distances away from each other. 

19. Device according to Claim 16, characterized in that the spray nozzle 
(2, 4) and the applicator nozzle (6) are fed independently of each other by 
two separate coating material lines {38, 40) . 

20. Device according to Claim 19, characterized in that, in each of the 
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coating material lines (38, 40), an automatic pressure controller (42, 44) is 
provided, by means of which the pressure of the coating material in the coat- 
ing material line (38, 40) can be adjusted. 

21. Device according to one of Claims 16-20, characterized by a light 
source for producing a beam of light, by an optical sensor for detecting inci- 
dent light and for generating an electrical signal as a function of the inten- 
sity of the incident light, and by a control unit (34) connected to the opti- 
cal sensor for evaluating the optical signals produced by the sensor for the 
purpose of monitoring the coating material streams discharged by the applica- 
tor nozzle and spray nozzle . 

22. Device according to one of the preceding Claims 16-21, characterized 
by a heating device for tempering the coating material. 
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KEY: Luf tversorgung 6 bar Olfrei = air supply, 6 bars, oil -free; zu SPS = to 
the SPC [Stored Program Control] ; and Erzatzblatt (Regel 26) = replacement 
page (rule 26) . 
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(54) Title: METHOD AND DEVICE FOR PRODUCING A REMOVABLE PROTECTION LAYER FOR SURFACES, ESPE- 
CIALLY VARNISHED SURFACES OF MOTOR VEHICLE BODIES 

(54) Bezeichnung: VERFAHREN UND VORRICHTUNG ZUM HERSTELLEN EINER ABZIEHBAREN SCHUTZSCHICHT 
FUR OBERFLACHEN, INSBESONDERE FUR LACKIERTE OBERFLACHEN VON KR AFTFAHRZEUG KARO S S ER1EN 



(57) Abstract: The invention relates to a method for producing a removable protection layer for surfaces, especially varnished sur- 
faces of motor vehicle bodies, according to which a liquid mermosetting coating material is sprayed onto the surface to be protected, 
by means of a spraying nozzle (2, 4), and a hardened protection layer is then obtained on the surface. According to the invention, a 
substantially continuous string of coating material from an application nozzle (6) is then applied to the surface to be treated, at the 
\2 edges of the coating material sprayed onto said surface. The invention also relates to a device for implementing said method, which 
^ is characterised in that it comprises at least one application nozzle (6) for applying a coating material in the form of a substantially 
^ continuous string on the surface to be treated. 

*ft (57) Zusammenfassung: Die Erfindung betrifft ein Verfahren zum Herstellen einer abziehbaren Schutzschicht ftir Oberflachen, 

^ insbesondere fur lackierte Oberflachen von Kraftfahrzeugkarosserien, bei dem ein fliissiges, aushartbares Beschichtungsmaterial 
aus einer Spriihdiise (2, 4) auf die zu schiitzende Oberflache aufgespruht wird und dort eine flachige, aushartende Schutzschicht 
bildet. ErfindungsgeraaB ist vorgesehen, daB im Randbereich des auf die Oberflache aufgespriihten Beschichtungsmaterials ein im 
wesentlichen als kontinuierlicher Materialstrang oder -streifen aus einer Auftragsdiise (6) austretendes Beschichtungsmaterial auf 

Q die zu beschichtende Oberflache aufgebracht wird. Die Erfindung betrifft ferner eine Vorrichtung zum Ausfiihren dieses Verfahrens 
und zeichnet sich aus durch mindestens eine Auftragsdiise (6) zum Aufbringen eines Beschichtungsmaterials im wesentlichen als 

^ kontinuierlicher Materialstrang oder -streifen auf die zu beschichtende Oberflache. 




ERSATZBLATT (REGEL 26) 



Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erkI5re ich hiermit an 
Eides Statt: 

daH mein Wohnsitz, meine Postanschrift und meine Staats- 
angehSrigkeit den im nachstehenden nach meinem Namen 
aufgefuhrten Angaben entsprechen, 

daS ich nach bestem Wissen der ursprungliche, erste und 
alleinige Erfinder (falls nachstehend nur ein Name angege- 
ben ist) Oder ein ursprunglicher, erster und Miterfinder 
(falls nachstehend mehrere Namen aufgefuhrt sind) des 
Gegenstandes bin, fur den dieser Antrag gestellt wird und 
fur den ein Patent fur die Erfindung mit dem Titel beantragt 
wird: 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as 
stated below next to my name. 

I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought 
on the invention entitled. 



deren Beschreibung hier beigefugt ist. es sei denn (in die- 
sem Falle Zutreffendes bitte ankreuzen), diese Erfindung 

□ wurde eingereicht am 

unter der U.S. Anmeldenummer oder unter der ln- 
ternationalen Anmeldenummer im Rahmen des 
Vertrags uber die Zusammenarbett auf dem Gebiet 
des Patentwesens (PCT) 

und am 

abgeandert (falls 

zutreffend). 



METHOD AND DEVICE FOR PRODUCING A 
REMOVABLE PROTECTING LAYER FOR SURFACES, 
ESPECIALLY VARNTSfTED SURFACES OF MOTOR 
VEHICLE BODIES 

the specification of which is attached hereto unless the 
following box is checked: 

S was filed on February 7, 2002 

as United States Application Number or PCT 
International Application Number 

10/049 , 165 and was amended on 

(if applicable). 



Ich best§tige hiermit, daB. ich den Inhalt der oben angege- 
benen Patentanmeldung, einschlie&lich der Anspruche, die 
eventuell (lurch einen oben erwahnten Zusat2antrag abge- 
andert wurde, durchgesehen und verstanden habe. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Ich erkenne meine Pflicht zur Offenbarung jeglicher Infor- 
mationen an, die zur Prufung der Patentfahigkeit in Ein- 
klang mit Title 37, Code of Federal Regulations, § 1 .56 von 
Belang sind. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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German Language Declaration 

Ich beanspruche hiermit aus!5ndische PrioritStsvorteile 
gemSB Title 35. United States Code, § 1 1 9 aller unten auf- 
gelisteten Auslandsanmeldungen fur Patente oder Erf inder- 
urkunden und habe nachstehend sSmtliche Auslandsanmel- 
dungen fur Patente Oder Erfinderurkunden angegeben, 
deren Anmeldetag dem der Anmeldung, fur welche Priori- 
tat beansprucht wird, vorangeht. 



I hereby claim foreign priority under Title 35, United States 
Code, § 119 of any foreign application(s) for patent or 
inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's 
certificate having a filing date before that of the 
application on which priority is claimed. 



Prior foreign applications 

(Anmeldungen auslSndischer PrioritSten) 

PCT/EP00/05843 PCT 

(Number) 

(N T9^36790 



(Country) 
(Land) 

DE 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



Ich erhebe hiermit Anspruch auf die mir unter Title 35, 
United States Code, §120 zustehenden Vorteile aller un- 
tenstehend aufgelisteten U.S. Patentanmeldungen und er- 
kenne, insofern als der Gegenstand eines jeden Anspruchs 
dieser Patentanmeldung nicht in einer Slteren U.S. Patent- 
anmeldung in einer gemSS dem ersten Absatz von Title 35, 
United States Code, S 1 12 vorgeschriebenen Art und Weise 
offenbart wurde, meine Pflicht zur Offenbarung jeglicher 
Informationen an, die zur Prufung der Patentf5higkeit in 
Einklang mit Title 37, Code of Federal Regulations, §1.56 
von Belang sind und die im Zeitraum zwischen dem Anmel- 
detag der Slteren Patentanmeldung und dem nationalen 
oder im Rahmen des Vertrags uber die Zusammenarbeit 
auf dem Gebiet des Patentwesen (PCT) gultigen inter- 
national Anmeldetags bekannt geworden sind. 



(Application Serial No.) 
lAnmeWes e riennumme r) 

(Application Serial No.) 
(Anmeldeseriennurnmer) 



(Filing Date) 
(Anmetded atum) 



(Filing Date) 
(Anmeldedatum) 



Ich erklare hiermit, daft alle in der vorliegenden ErklSrung 
von mir gemachten Angaben nach bestem Wissen und Ge- 
wissen der Wahrheit entsprechen und daS ich diese eides- 
stattliche ErklSrung in Kenntnis dessen ablege, daS wis- 
sentlich und vorsStzlich falsche Angaben oder dergleichen 
gem5fi Paragraph 1001, Title 18 des United States Code 
strafbar sind und mit Geldstrafe und/oder Gefangnis be- 
straft werden kOnnen und dafc derartige wissentlich und 
vorsatzlich falsche Angaben die Rechtswirksamkeit der 
vorliegenden Patentanmeldung oder eines darauf erteiiten 
Patentes gefahrden kCnnen. 



Priority claimed 
Prioritat beansprucht 



24/06/2000 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 

10/08/1999 

(Oay/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



XK 
Yea 
Ja 

XK 
Yea 
Ja 

□ 

Yea 
Ja 



D 

No 

Nein 

O 

No 

Nein 

D 

No 

Nein 



I hereby claim the benefit under Title 35, United States 
Code, § 120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by the 
first paragraph of Title 35, United States Code, §112, I 
acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, §1.56 which became available be- 
tween the filing date of the prior application and the na- 
tional or PCT international filing date of this application: 



(Status) 

(patentiert, schwebend, 
aufgegeben) 



(Statue) 

(patented, pending, 
abandoned) 



(Status) 

(patentiert, schwebend, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punish- 
able by fine or imprisonment, or both, under Section 1001 
of Title 1 8 of the United States Code and that such willful 
false statements may jeopardize the validity of the appli- 
cation of any patent issued thereon. 
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German Language Declaration 

VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den (die) nachstehend auf gefuhrten 
Patentanwalt (Patentanw5!te) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeidung sowie mit 
der Abwicklung aller damit verbundenen Angelegenheiten 
vor dem U.S. Patentamt und Warenzeichenregister: 
{Name(n) und Registrationsnummerfn} auf lis ten) 



POWER OF ATTORNEY: As a named inventor, I hereby ap- 
point the following attornev(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith (list name and regi- 
stration number) 



See Page 4 of 4 



Postanschrift: 



Telefonische Auskunfte: 
(Name und Telefonnummer) 



Send Correspondence to: 
KEVI N G. ROON EY 



L-L.P. 



Direct Telephone Calls to: {name and telephone number) 
KEVIN G. ROONEY 
(513) 241-2324 




Vor- und Zuname des eimigen odor ersten Erfinders: 


Full name of/sole or first inventor 

IMMERMANN - KQIlX^d - W 


Unterschrift des Erfindcrs Daturn^ 




WohnxiU 


Residence Sehickergas se 5, Altenrath 
53842 TroisdorfT^Germarw 


St aa t s ar>g e horig ke it 


^ Gerxnany XJV^O 


Postanschrift 


Post Office Address 

Same as above 






Vor- und Zuname dcs zwoiten Miterfinders (falls zutreffend) 


Full narnVoVsecond joint inventor, H any 

REINKE. Klaus Peter . 


Unterschrift des xweiten Erfindcrs Datucrt^ 


£econd^vefitcr*JC^ (J y ^ Date 


Wohnsitz 


Residence Al lenbos te ler Weg 4a 

29574 Ebstorf<rAGermai>y 


Staatsangehdrigkeit 


Citizenship {/ try S)/ 

German A^J^>y\ 


Postanschrift 


Post Office Address 

Same as above 







(lm Falle dritter und weiterer Miterfinder sind die ent- 
sprechenden Informationen und Unterschriften hinzuzu- 
fugen.) 



(Supply similar information and signature for third and 
subsequent joint inventors.) 
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POWER OF ATTORNEY: As named inventor, I hereby appoint I hereby appoint 
Richard H. Evans (R. No. 1 9,755), Joh n D. Poffenberger (R. No. 20,245), Bruce 
Tittel (R. No . 22,324 ) , Dona ld F. Frei (R. NoJZ1 J90), Dav id J. Josephic (R. No. 
22J349L-A. Ralph Navaro, Jr. (R. No. 23,050), D avid S. Stallard (R. Mn ?R,Q^n) 
J. Robert Chambers (R. No^2& 44 R ), .Gregory J. Lunn (R. No., 29,945), Ku rt L. 
Grossman (R. NoJ? 9,799), Clem ent H. Luken^^Jr^ R. No. 32,742), Thomas J. 
Burger (R. N£^32j362VGregory F. Ahrens (R. No. 32,957), W ayne L. Jacobs (R. 
N o^35,55 3)^Kurt A. Summe (R. No 1 _36,023L_Kevin G. Rooney (R. No. a^3_30K_ 
Thomas W. Humphrey (R. No ^34,353)^ J<eith R. Haupt (R. No^jSTJSSJO^Theodore 
R. Remaklus (Reg. No. 38,7 54), Scott A. Stinebruner (R. No.-ae-SSefrgoseph R. 
Jordan (R. No,_2^jBS€ ; ), C. Richard Eby (R. No. 25,854), David E. Pritchard (R. No. 
38^273KJ}avid H. Brinkman (R. No. 40,532), J. Dwight Poffenberger, Jr. (R. No, 



35,324), Beverly A. Lyman, Ph.D. (R. No. 41 ,963), Kristi L. Davidson (R. No. 
44,643), P. Andrew Blatt, Ph.D. (R. No. 44,540), David E. Jefferies (R. No. 
46^0), William R. Allen, Ph.D. (R. No. 48,389) and Thomas W. Flynn (R. No. 
21,097), in care of Wood, Herron & Evans, L.L.P., 2700 Carew Tower, Cincinnati, 
Ohio 45202, and telephone number (513) 241-2324, and J. Bradford Leaheey (R. 
No. 27 J07),_ Edmund J. Wasp (R. No. 29,598) and Raymond J. Slattery III (R. No. 
32J08), in care of Nordson Corporation, 28601 Clemens Road, Westlake, Ohio 
44145, and telephone number (216) 892-1580, my attorneys with full power of 
substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 
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SUPPLEMENTAL 

Power of Attorney for Patent Application 



Erklarung fur Patentanmeldungen mit Vollmacht 



German Language Declaration 



Als nachstehend benannter Erfinder erkta*re ich hiermit an 
Bdes Statt: 

da& mein Wohnsitz, meine Postanschrift und meine Staats- 
angehGrigkeit den im nachstehenden nach meinem Namen 
aufgefuhrten Angaben entsprechen, 

daft ich nach bestem Wissen der ursprungliche, erste und 
alleinige Erfinder (falls nachstehend nur ein Name angege- 
ben ist) oder ein ursprunglicher, erster und Miterfinder 
(falls nachstehend mehrere Namen aufgefuhrt sind) des 
Gegenstandes bin, fOr den dieser Antrag gestellt wird und 
fur den ein Patent fur die Erf indung mit dem Titel beantragt 
wird: 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as 
stated below next to my name. 

I believe I am the original, first and sole inventor {if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are fisted below) of the subject 
matter which is claimed and for which a patent is sought 
on the invention entitled. 



deren Beschreibung hier beigefugt ist, es sei denn (in die- 
sem Fade Zutreffendes bitte ankreuzen). diese Erfindung 

□ wurde eingereicht am 

„ unter der U.S. Anmeldenummer oder unter der In- 
ternationalen Anmeldenummer im Rahmen des 
Vertrags uber die Zusammenarbeit auf dem Gebiet 
.J des Patentwesens (PCT) 

und am 

abgeandert (falls 

zutreffend). 



METHOD AND DEVICE FOR PRODUCING A 
REMOVABLE PROTECTING LAYER FOR SURFACES , 
EXPECT A T.T.V VARNT fiHF.D SURFACES OF MOTOR 
VEHICLE BODIES 

the specification of which is attached hereto unless the 
following box is checked: 

XI was filed on February 7, 2002 

as United States Application Number or PCT 
International Application Number 

10/049 , 165 and was amended on 

June 6 1 2002 (if applicable). 



Ich best5tige hiermit, daf£ ich den Inhalt der oben angege- 
benen Patentanmeldung, einschlie&lich der Anspruche, die 
eventuell durch einen oben erwahnten Zusatzantrag abge- 
andert wurde, durchgesehen und verstanden habe. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Ich erkenne meine Pflicht zur Offenbarung jeglicher Infor- 
mationen an, die zur Prufung der Patentfahigkeit in Ein- 
klang mit Title 37, Code of Federal Regulations, § 1 .56 von 
Belang sind. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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German Language Declaration 

Ich beanspruche hrermit auslSndische PrioritStsvorteile 
0em5B Title 35, United States Code, § 1 1 9 aller unten auf- 
gelisteten Auslandsanmeldungen fur Patente Oder Erfinder- 
urkunden und habe nachstehend sSmtiiche Auslandsanmel- 
dungen fur Patente oder Erfinderurkunden angegeben, 
deren Anmeidetag dem der Anmeldung, fur welche Priori- 
tat beansprucht wird, vorangeht. 



I hereby claim foreign priority under Title 35, United States 
Code, § 119 of any foreign application(s) for patent or 
inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's 
certificate having a filing date before that of the 
application on which priority is claimed. 



Prior foreign applications 

"(Anmeldungen aus!3ndischer Priorit5ten) 



PCT/EP00/05843 

Number) 

* N T^36790 



PCT 



(Country) 
(Land) 

DE 



Number) 
Nummer) 



(Country) 
(Lend) 



Number) 
Nummer) 



(Country) 
(Land) 



Ich erhebe hiermit Anspruch auf die mir unter Title 35, 
United States Code, §120 zustehenden Vorteile aller un- 
tenstehend aufgelisteten U.S. Patentanmeldungen und er- 
kenne, insofern als der Gegenstand eines jeden Anspruchs 
dieser Patentanmeldung nicht in einer alteren U.S. Patent- 
anmeldung in einer gem5£ dem ersten Absatz von Title 35, 
United States Code, § 1 12 vorgeschriebenen Art und Weise 
pffenbart wurde, meine Pflicht zur Offenbarung jeglicher 
Informationen an, die zur PrOfung der Patentf 5higkeit in 
Einklang mit Title 37, Code of Federal Regulations, §1.56 
von Belang sind und die im Zeitraum zwischen dem Anmei- 
detag der Slteren Patentanmeldung und dem nationalen 
oder im Bahmen des Vertrags uber die Zusammenarbeit 
auf dem Gebiet des Patentwesen (PCT) gultigen inter- 
nationalen Anmeldetags bekannt geworden sind. 



(Application Serial No.) 
(AnmekJeseriennummer) 

(Application Serial No.) 
(Anmddeaeriennummer) 



(Filino Date) 
(Anmeldedatum) 



(Filing Date) 
(Anmeldedatum) 



Ich erklare hiermit, da& alle in der vorliegenden Erkl5rung 
von mir gemachten Angaben nach bestem Wissen und Ge- 
wissen der Wahrheit entsprechen und da& ich diese eides- 
stattliche Erklarung in Kenntnis dessen ablege, da& wis- 
sentlich und vors5tzlich falsche Angaben oder dergleichen 
gemSG Paragraph 1001, Title 18 des United States Code 
strafbar sind und mit Geldstrafe und/oder Gefangnis be- 
straft werden kOnnen und da& derartige wissentlich und 
vorsatzlich falsche Angaben die Rechtswirksamkeit der 
vorliegenden Patentanmeldung oder eines darauf erteilten 
Patentes gefahrden konnen. 



Priority claimed 
PrioritSt beansprucht 



24/06/2000 



(Day/Month/Year Filed) 
(T aa/Monat/Jahr der Anme Wung) 

10/08/1999 

(Day/Month/Year Bled) 
(Tao/Monat/Jahr der Anmeldung) 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmolduno) 



XX 
Yea 
Ja 

XX 
Ye« 
Ja 
D 
Yea 
Ja 



o 

No 

Nein 

O 

No 

Nein 

D 

No 

Nein 



I hereby claim the benefit under Title 35, United States 
Code, § 120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by the 
first paragraph of Title 35. United States Code, §112, I 
acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, §1.56 which became available be- 
tween the filing date of the prior application and the na- 
tional or PCT international filing date of this application: 



(Statu*) 

(patentiert, rchwebend, 
aufgegeben) 



(Statue) 

(patented, pending, 
abandoned) 



(Status) 

(patentiert, schwebend. 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punish- 
able by fine or imprisonment, or both, under Section 1001 
of Title 1 8 of the United States Code and that such willful 
false statements may jeopardize the validity of the appli- 
cation of any patent issued thereon. 
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German Language Declaration 

VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanw5lte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit 
der Abwicklung aller damit verbundenen Angelegenheiten 
vor dem U.S. Patentamt und Warenzeichenregister: 
{Name(n) und Hegistrationsnummer(n) au fits ten) 



POWER OF ATTORNEY: As a named inventor, I hereby ap- 
point the following attorney (s) and/or agent{s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith {list name and regi- 
stration number) 

See Page 4 of 4 



Postanschrift: 



Telefonische Auskunfte: 
(Name und Te/efonnummer) 



Send Correspondence to: 
KKV-T-N— G-v — R00NEY 



WOOD 



IRON & EVANS - L.L.P. 



r 00 CAREW TOWER 

cincinna tTT oH^Ts?n? 



JirecTTelephone Calls to: {name and telephone number) 
KEVIN G . ROONEY 
(513) 241-2324 




Vor- und Zuname de« einzigen odor ersten Erfinders: 



Wohnsrtz 



Full name of sole or first inventor 

IMMERMANN , Konrad 



Residence Schickergasse 5, Altenrath 
53842 Troisdorf f German: 




Staalsangohorigkeit 



Citizenship 



J 



Germany 



Postanschrift 



Post Office Address 

Same a s above 



Vor- und Zuname des zweiten Miterfinders (falls zutreffend) 



Fufl na ^e^l ^seciCU^jjojnJ/inventor. rf any 

REINKE, Klaus Peter ^7 



Unterschrift dos zweiten Erfinders 



Wohnsitz 



1 J^eco ndjnye ntpr' s signatu 




Residence AllenbosteCer Weg 4a 

29574 Ebstorf , Germany 



Staatsangehorigkeit 



Citizenship 



Ge rman 



Postanschrift 



Post Office Address 

Same as above 



(Im Falle dritter und weiterer Miterfinder sind die ent- 
sprechenden Informationen und Unterschriften hinzuzu- 
f ugen.) 



{Supply similar information and signature for third and 
subsequent joint inventors.) 
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POWER OF ATTORNEY: As named inventor, I hereby appoint I hereby appoint 
Richard H. Evans (R. No. 19,755), John D. Poffenberger (R. No. 20,245), Bruce 
Tittel (R. No. 22,324), Donald F. Frei (R. No. 21,190), David J. Josephic (R. No. 
22,849), A. Ralph Navaro, Jr. (R. No. 23,050), David S. Stallard (R. No. 25,930), 
J. Robert Chambers (R. No. 25,448), Gregory J. Lunn (R. No. 29,945), Kurt L. 
Grossman (R. No. 29,799), Clement H. Luken, Jr. (R. No. 32,742), Thomas J. 
Burger (R. No. 32,662), Gregory F. Ahrens (R. No. 32,957), Wayne L. Jacobs (R. 
No. 35,553), Kurt A. Summe (R. No. 36,023), Kevin G. Rooney (R. No. 36,330), 
Thomas W. Humphrey (R. No. 34,353), Keith R. Haupt (R. No. 37,638), Theodore 
R. Remaklus (Reg. No. 38,754), Scott A. Stinebruner (R. No. 38,323), Joseph R. 
Jordan (R. No. 25,686), C. Richard Eby (R. No. 25,854), David E. Pritchard (R. No. 
38,273). David H. Brinkman (R. No. 40,532), J. Dwight Poffenberger, Jr. (R. No. 
35,324), Beverly A. Lyman, Ph.D. (R. No. 41,963), Kristi L. Davidson (R. No. 
44,643), P. Andrew Blatt, Ph.D. (R. No. 44,540), David E. Jefferies (R. No. 
46,800), William R. Allen, Ph.D. (R. No. 48,389) and Thomas W. Flynn (R. No. 
21,097), in care of Wood, Herron & Evans, L.L.P., 2700 Carew Tower, Cincinnati, 
Ohio 45202, and telephone number (513) 241-2324, and J. Bradford Leaheey (R. 
No. 27,107), Edmund J. Wasp (R. No. 29,598) and Raymond J. Slattery III (R. No. 
32,108), in care of Nordson Corporation, 28601 Clemens Road, Westlake, Ohio 
44145, and telephone number (216) 892-1580, my attorneys with full power of 
substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 
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